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ABSTRAK
Latar belakang: Prevalensi kelebihan berat badan dan obesitas pada remaja (13 - 15 tahun) meningkat secara 
signifikan dari 7,3% pada 2013 menjadi 13,5% pada 2018. Ketersediaan restoran cepat saji yang semakin 
banyak, baik lokal maupun komersial, di sekitar sekolah semakin meningkatkan jumlah anak remaja usia 
sekolah yang terpapar makanan tidak sehat, terlebih bagi mereka yang tinggal di daerah perkotaan.
Tujuan: Penelitian ini menguji dampak camilan lokal yang tersedia di sekolah terhadap kejadian obesitas 
pada remaja.
Metode: Penelitian Ini menggunakan disain cross-sectional yang dilakukan di lima Sekolah Menengah 
Kejuruan (SMK) di Bekasi, Indonesia. Sebanyak 225 siswa berusia 16-18 tahun diamati status gizi 
dan konsumsi makanan ringan mereka. Indeks massa tubuh menurut usia (IMT/U) digunakan untuk 
menentukan status obesitas remaja. Diklasifikasikan sebagai obesitas apabila nilai z score > 2SD sesuai 
dengan usia dan jenis kelamin mereka, menggunakan grafik referensi WHO 2007. Siswa ditanya tentang 
konsumsi makanan mereka menggunakan kuesioner frekuensi makan (FFQ) semi kuantitatif. Odds ratio 
(OR) dihitung untuk setiap jenis makanan ringan dan nilai p<0,05 sebagai nilai signifikan secara statistik.
Hasil: Temuan penelitian ini menunjukkan bahwa 32,4% siswa mengalami obesitas. Konsumsi makanan 
ringan lokal yang terkait dengan obesitas termasuk makanan berlemak (OR, 2.18; 95% CI, 0.68 - 7.01; 
p = 0.19), makanan manis (1OR, 1.28; 95% CI, 0.70 – 2.35)), dan makanan asin (OR, 1,04; 95% CI, 
0,40 - 2,71; p = 0,92). Tiga makanan dan minuman lokal teratas yang dikonsumsi oleh para siswa adalah 
Cireng (makanan goreng lokal yang terbuat dari tepung), teh, dan pizza (masing-masing dengan frekuensi 
0,561, 0,429, 0,245 /hari).
Kesimpulan: Konsumsi makanan ringan lokal yang dijual di SMK di Kota Bekasi tidak memiliki hubungan 
yang signifikan terhadapt kejadian obesitas.
KATA KUNCI: kebiasaan mengemil; obesitas pada remaja; konsumsi makanan
ABSTRACT
Background: Prevalence of overweight and obesity in adolescents (13 – 15 years) significantly 
increased from 7.3% in 2013 to 13.5% in 2018. The availability of many fast-food restaurants, both local 
and commercial, nearby the school increases the number of young people exposed to unhealthy food, 
especially those living in urban areas. 
Objectives: This study examined the impact of local unhealthy snacks available in the school on adolescent 
obesity. 
Methods: This was a cross-sectional study conducted in the five Secondary Vocational School in Bekasi, 
Indonesia. A total of 225 students aged 16-18 years were observed for their nutritional status and snack 
consumption. Body mass index for age indices was used to determine the obesity status of adolescents, 
classified as obese (>2SD) with respect to their age and sex using 2007 WHO reference charts. Students 
were asked about their food consumption using a semi-quantitative questionnaire. Odds ratios (ORs) was 
calculated for each type of snacks and p<0.05 was considered statistically significant.  
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early recognition and specific preventive treatments. 
Knowledge of genetics and determinants of food 
choices contributing to adolescent obesity warrants 
further examination. The primary goal was to 
appraise the literature from the past decade (2007-
2017. Food choices can be determined by many 
factors, such as culture and ethnicity, stress, siblings 
and family relationship, socioeconomic status, and 
genetic. In addition to that, policy support in order 
to maintain a healthy environment and tackling 
obesity is necessary (8). However, most urban areas 
in developing countries are exposed to unhealthy 
foods and these foods are widely available, including 
in the school environments. Although there is 
already a food guideline for schoolchildren snacks 
to achieve balanced nutrition, this guideline tends 
to be neglected by school policyholders. Lack of 
studies measuring the effect of unhealthy food sold 
surrounding the school may cause less attention 
from the school to this problem. This study examined 
the impact of local unhealthy snacks available in the 
school on adolescent obesity.
MATERIALS AND METHODS
This study was a cross-sectional conducted 
in the five secondary vocational schools (SMK) in 
Bekasi, Indonesia. These schools were SMK no 
2 Bekasi, SMK no 3 Bekasi, SMK no 5 Bekasi, 
SMK Bina Karya Mandiri, and SMK Bina Husada 
Mandiri. The first three schools were the schools 
owned by the government, while the rests were 
private schools. Schools was selected by top three 
of highest population of adolescent girls. The total 
sample of those schools was 345 students, selected 
by purposive sampling with criteria determined 
Results: Finding of this study shows that 32.4% of students were obese. The consumption of local snacks 
associated with obesity included fatty food (OR, 2.18; 95% CI, 0.68–7.01; p=0.19), sweet food (OR, 6.98; 
95% CI, 3.00 – 16.25; p<0.001), and salty food (OR, 1.04; 95% CI, 0.40 – 2.71; p=0.92). The top three of 
local foods and beverages consumed by the students were Cireng (a local fried food made from starch), 
tea, and pizza (with frequency/day 0.561, 0.429, 0.245, respectively).
Conclusion: Local snacks on sale in the vocational schools in Bekasi City was not significant associated 
with obesity.
KEYWORDS: snacking behavior; obesity in adolescence; food consumption
INTRODUCTION
A recent report by the Lancet illustrated that 
the prevalence of obesity among children and 
adolescents (aged 5-19 years) rose more than 
tenfold within four decades.  Although the prevalence 
of underweight children and adolescents was still 
higher, it is estimated that in 2022 obesity problems 
outweigh moderate and severe underweight among 
this population (1). Obesity in youth will increase the 
possibility of being obese in adulthood, increasing 
the risk of non-communicable diseases (NCDs) (2).
Currently, the obesity problem not only does 
affect people in developed countries but also in 
developing countries. A systematic review reported 
that, in Asian countries, the prevalence of overweight 
and obesity was 23.2% stemming from 14.6% for 
overweight and 8.6% for obesity (3). From this study, 
it is found that obesity prevalence was higher in 
boys than girls. In 2013, the Indonesian basic health 
research survey has reported that the prevalence 
of overweight/obesity was 7.3% and escalated to 
13.5% in 2018. This number was higher in girls 
compared to boys (4,5). 
It is well established that obesity is mainly 
caused by imbalanced energy and nutrient intake 
affected by unhealthy behavior (6)at leisure, during 
travel, and in the home are equally shifting rapidly 
toward reduced energy expenditure. Large-scale 
decreases in food prices (eg, beef prices. Therefore, 
it is important to review what is the major cause of 
why people promote unhealthy behavior including 
consuming unhealthy foods. Growing evidence in the 
literature indicated that food choice is responsible 
for adolescent obesity (7)concerns about adverse 
health outcomes in adolescents continues to rise. 
The complexity and expense of this problem require 
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by age (15-18 yo), gender (girls), health status, 
and willingness to be a sample . Of 345 students, 
however, we could only get 225 students for further 
analysis.
Data collected was  characteristics, nutritional 
status, and snack consumption using primary data. 
The characteristics of the respondents were age, 
allowance, socio-economic status of the parents 
and measured with a validated questionnaire. 
Meanwhile, snack consumption was measured 
using a validated semi-quantitative food frequency 
questionnaire (FFQ) and nutritional status was 
determined by measuring body weight and height 
(Body mass index) according to age and gender 
(5). Snacks was categorized into fatty (contains 
fat or fried process food, fast food and or calory 
food) (9,10), sweet (contains sugar) (11) and salty 
(contains sodium or salt) (10,11) and determined 
as often (2 or more portion/day or rarely less than 2 
portion/day) (5).Body mass index for age indices was 
used to determine the obesity status of adolescents, 
classified as obese (>2SD) with respect to their 
age and sex using 2007 WHO reference charts. 
Odds ratios (ORs) were calculated for each type 
of snacks and p<0.05 was considered statistically 
significant. In this research obese category was 
included overweight status. 
This research was ethically approved and 
declared from Komisi Etik Penelitian Kesehatan 
Universitas Muhammadiyah Prof. Dr. Hamka, 
Jakarta, Indonesia with ethical approval number 
03/19.01/002.
RESULTS
Table 1 describes the characteristic of the 
participants. It can be seen that the majority of 
participants was 17 years (64.9%) with snack 
allowance with >15,000 – 20,000 IDR (33.3%). Of 
225 students, 32.4% were obese.
The risk of obesity due to unhealthy snack 
consumption is shown in Table 2. The consumption 
of local snacks associated with obesity included fatty 
food (OR, 2.18; 95% CI, 0.68 – 7.01; p=0.19), sweet 
food (OR, 1.28; 95% CI, 0.70 – 2.35); p<0. 42), and 
salty food (OR, 1.04; 95% CI, 0.40 – 2.71; p=0.92).
Table 3 indicates the top three of snacks from 
each snacks group consumed frequency by the 
students. Among those groups, Cireng from the salty 
Table 1. Characteristics of participants
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snack group is the most frequent food consumed by 
the adolescent students 0.56±0.17.
Table 3. The top three snacks consumed frequency 
for each snacks group
Group Foods Mean±SD per day
Fatty snacks Pizza 0.24±0.13
Meatball 0.18±0.27
Curry 0.15±0.08
Sweet snacks Tea 0.43±0.66
Candy 0.37±0.81
Doughnut 0.19±0.61
Salty snacks Cireng (a local fried food 
made from starch)
0.56±0.17





The main finding of this study indicates that 
students who often eat fatty, sweet, and salty 
foods tend to be one to two times more likely to 
be obese than those who rarely eat fatty, sweets, 
and salty. Although lack of studies in investigating 
contributory factors of obesity in adolescents, 
several studies indicated that energy intake, lack 
of fruit and vegetable consumption, as well as a 
high frequency of fast-food consumption were 
associated with adolescent obesity (12–14)Nepal. 
Participants: A random sample of 360 students aged 
16-19 years from eight schools was included in the 
study. Results: The prevalence of overweight among 
adolescent students was 12.2% (95% CI 8.9 to 15.5. 
Poor economic status and parental choice may 
negatively affect the way children and adolescents 
to choose their food. Children and adolescents from 
low socio-economic tend to choose unhealthy food 
which is usually cheap. A study investigated, for 
example, a negative association between the price 
and the sugar content of beverages, suggesting a 
high accessibility of sugary drinks (15).
In contrast of the result, some evidence 
in children confirmed that junk food exposures, 
including sugar-sweetened beverages (SSBs), was 
associated with obesity in children (16). A study 
shows that energy-dense food and snacking were 
associated with childhood obesity (17). Another 
school-based study in Makassar city reported that 
45.2% of primary school students always consume 
sugar-sweetened beverages (SSB). This study also 
reveals that students who consumed SSB more than 
once a day are 2 times likely to be obese than those 
consumed once or less in a day (95% CI: 1.12 – 
3.60, p=0.025) (15). Therefore, to anticipate the risk 
of being obese for both children and adolescents, 
a healthy food environment should be improved in 
the school. Students should be strictly exposed by 
obesogenic foods by promoting the concept of a 
healthy canteen (8).
Another finding of this study shows that 
the consumption frequency of several types of 
salty snacks is relatively high. For example, the 
frequency of Cireng from the salty snack group 
consumed by students was higher compared to 
tea and pizza, the most frequent food consumed 
from sweet and fatty snack group (0.56±0.17, 
0.43±0.66, 0.24±0.13, respectively). High dietary 
sodium intake from snacking, again, was associated 
with the poor economic status of the population, 
including adolescents. A recent survey in the US 
Table 2. A risk factor of obesity due to fatty, sweet, and salty snacks
Snacks Obese(n=73) n(%)
Non-obese
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reported that the lowest household economic status 
had the largest intake of sodium from snacks (18), 
suggesting that salty snacks are also accessible 
in terms of price for poor society just like sweet 
snacks. Although salty snack consumption was 
not significant to the risk of adolescent obesity, 
long-term snacking behavior of high-salt foods may 
develop metabolic disorders, leading to obesity and 
diabetes (19).
In this study, the fatty snack was far from 
significant as the contributory factor of obesity 
among adolescents. In contrast, a study in mice 
shows that both high fat and high carbohydrate 
increased body weight after 16 weeks. This study 
had a limitation in terms of identifying the type of fat 
consumed by the students, whether predominated 
by saturated or non-saturated fat. Different fats and 
fatty acids potentially impacted the metabolism in a 
different way (20).
CONCLUSION AND RECOMMENDATION
This study concluded that among unhealthy 
snacks (fatty, sweet, and salty snacks) commonly 
sold in the schools in Bekasi city, No one from the 
snacks has significant associated with obesity. It 
is important for the schools to support a healthy 
environment and policy, promoting children to have 
healthy food in the school. The possible intervention 
that potentially contributes to the reduction of obesity 
in children and adolescents is through promoting a 
healthy canteen. However, further study is needed 
to provide evidence of best practices.
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